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Description 



Plant Pot made from Deep-Drawn 

Plastic 

Cross Reference to Related Applications 

[0001] This is a continuation of International Application PCT/ 

EP02/09566 with an international filing date of August 

28, 2002, not published in English under PCT Article 

21(2), and now abandoned. 
Background of Invention 

[0002] i. Field of the Invention. 

[0003] The invention relates to a plant pot or a similar plastic 
container of deep-drawn plastic material having a stack- 
able basic shape that is at least somewhat conical, 
wherein the stacking spacing is determined by two ledges 
which, in a plan view, at least partially overlap one another 
and which are connected to one another by an intermedi- 
ate support area. In contrast to the shape needed for 
stackability, the intermediate support area has a width at 



the upper ledge that is smaller than a width at the lower 
ledge. 

[0004] 2. Description of the Related Art. 

[0005] | n the case of stacking pots or containers, usually a coax- 
ial stacking arrangement with a precisely defined stacking 
spacing or distance is demanded in order to provide pre- 
determined packing conditions, to prevent jamming of the 
pots relative to one another, and to enable, if desired, an 
automated removal from the stack. In this connection, it is 
expedient to provide peripheral ledges as support sur- 
faces in the area of the upper wall or in the area of the 
upper rim, wherein the upper rim itself may form such a 
ledge. Two stacked pots are then precisely positioned rel- 
ative to one another with respect to their (axial) height, 
and also, if needed, centered, and are not pushed and 
jammed into one anotheras a result of the weight of high 
stacks or ambient loads. 

[0006] However, two matching ledges in this context, which have 
substantially horizontally extending surfaces that face up- 
wardly or downwardly and overlap in a plan view, cannot 
be easily realized in the case of deep-drawn pots because 
they require a Z-shaped course of the wall where the 
ledges are connected to one another by means of an in- 



termediate support area. This intermediate support area 
extends conically opposite to the general conical configu- 
ration of the pot and presents an undercut when removing 
the pot from the deep-drawing mold. 
[0007] During the shaping process, the pot rests against the in- 
ner side of a hollow mold and cannot be easily removed 
from this mold; instead, it is secured in this mold like a 
snap fastener and must be removed by overcoming this 
undercut. This is possible only to a limited extent. In the 
case of round plant pots having approximately a pot di- 
ameter between 8 and 20 cm made of polypropylene ma- 
terial, such undercuts are conventionally only provided so 
as to have a range of 0.5 to 1 mm (in any case, less than 1 
percent of the pot diameter). Accordingly, the annual sup- 
port surfaces of stacked pots are limited. The risk that the 
pots in the stack will deform under their own weight or 
when receiving external pressure and will slide into one 
another at least over portions of their periphery is signifi- 
cant. Such pots can be manually removed from their 
stacks only with difficulty, and automated removal is gen- 
erally not possible at all. At the same time, the deforma- 
tion in the stack creates the risk of overloading and dam- 
aging of the material as well as, for example, in the case 



of extended storage, the risk of permanent deformation. 
Summary of Invention 

[0008] it j S therefore an object of the present invention to con- 
figure a plant pot or other plastic container having a 
stackable shape such that it can be removed from the 
mold after deep-drawing by a production-friendly, quick 
removal step and, at the same time, provides a load- 
resistant, precisely spaced-apart stacking position during 
stacking, during transport as well as for removal from the 
stack for further use of the pot, in particular, also for au- 
tomated removal from the stack. 

[0009] | n accordance with the present invention, this is achieved 

in that the intermediate support area has a wave shape at 
least at one end adjoining one of the two ledges. 

[0010] jhe decisive step in regard to overcoming the contradic- 
tory requirements of excellent removability from the mold 
and excellent stacking properties resides in the wave- 
shaped configuration of the intermediate support area at 
least at one end adjoining one of the two ledges. This 
wave-shaped configuration can be provided in different 
shapes. Rounded S-shaped or sine-shaped curved por- 
tions as well as rectangular wave shapes and sawtooth 
shapes or zigzag shapes are possible. The outwardly pro- 



jecting wave-shaped areas must not be mirror-sym- 
metrical to the inwardly projecting wave areas; small as 
well as wide shaped portions as well as alternating or ir- 
regular sizes are possible. 

[0011] it j S important that the smooth rim contour is dissolved by 
the wave shape and is therefore designed to yield. In this 
way, at least a partial deformation and thus also remov- 
ability in the case of larger undercuts and also larger con- 
tact areas of the ledges on one another can be obtained 
with a Z-shaped area comprised of the ledges and the in- 
termediate support area. 

[0012] | n principle, the intermediate support area in its entirety 
can be wave-shaped; however, a wave shape adjoining 
one of the two ledges can be sufficient in order to ensure 
removal from the mold. Inasmuch as one of the two 
ledges is realized in the form of the upper, usually stiff, 
pot rim, the adjoining area to the lower ledge will be con- 
sidered primarily in order to provide the desired yielding 
action. However, when both ledges are arranged in an 
area of much reduced wall thickness, the upper ledge can 
also be designed to have a corresponding yielding action 
by providing a wave shape of the adjoining intermediate 
support area. This area is then not compressed but ex- 



panded upon removal from the mold. 
[0013] The yielding action of the pot, to be provided according to 
the invention in the area of the ledges, is not only impor- 
tant in connection with round pots, i.e., pots with an an- 
nular rim, it is advantageous in the same way also for 
rectangular pots and would also be important in connec- 
tion with special shapes, such as oval pots or hexagonally 
shaped or octagonally shaped pots. It is important in con- 
nection with the yielding action of the pot in the cross- 
sectional plane to resolve the large smooth wall structures 
and to incorporate a shape elasticity in this connection 
that surpasses the elasticity of the material with respect to 
pure pressure load or tensile load. In this connection, it is 
expedient that the wave shape provides divisions in the 
circumferential direction which are smaller than the di- 
mensions of the intermediate support area or, at least, do 

not surpass them significantly. 
Brief Description of Drawings 

[0014] pig. 1 is a side view of a plant pot according to the inven- 
tion, wherein the left side of the drawing shows a section 
view. 

[0015] pig. 2 is a partial view of the plant pot according to Fig. 1 
viewed from the bottom of the plant pot. 



[0016] pig. 3 shows a section along the line Ill-Ill of Fig. 1. 

[0017] pig. 4 shows a detail of the section area IV of Fig. 1 in cor- 
relation with a second plant pot in a stacked arrangement. 
Detailed Description 

[0018] The plastic container in the form of a plant pot 1 illus- 
trated in Fig. 1 is a deep-drawn plastic part produced 
from a flat sheet or film and stamped. As a result of the 
shaping process, it has accordingly a pot shape with a 
simple continuous and unbranched wall comprising a 
generally conical pot wall 3, a bottom 5, and, at the top, a 
rim area 2. The pot wall 3 has an incorporated step 4 for 
reinforcement purposes; for reinforcement purposes and 
for effecting drainage of the pot, the bottom 5 is provided 
with a profiling which is not illustrated in detail. The bot- 
tom 5 has cup-shaped legs 6 for spacing it from a surface 
onto which it is placed. Moreover, the plant pot 1 is pro- 
vided in the bottom area with holes (not illustrated) for 
watering and drainage purposes. The plant pot 1 shaped 
accordingly has a generally downwardly tapering shape, 
which goes hand in hand with the requirements for ease 
of removal from the hollow mold, on whose inner side the 
formed pot rests, after deep drawing as well as the re- 



quirement of stackability by means of a space-saving in- 
sertion of the pots into one another, wherein the pots are 
also centered in this way with minimal play so that the 
end user, for example, a professional gardening or land- 
scaping operation, can precisely remove the pots from the 
stack with automation means. 
[0019] However, in the case of stacking not only a relative cen- 
tering action and coaxial alignment of the pots in the 
stack is to be provided, but also a defined stacking dis- 
tance of the pots relative to one another. Also, it should 
be prevented that the pots will jam relative to one another 
in order to avoid difficulties when removing them from 
the stack. For this purpose, a rim area 2 that has a cross- 
sectional Z-shape, as illustrated in the detail IV of Fig. 1, 
is provided; such rim areas are generally known in the 
case of deep-drawn plant pots. In this connection, an up- 
per ledge 7 for placing an additional pot on top and a 
lower ledge 8 for supporting the pot on the upper rim of a 
pot arranged underneath are provided. The two ledges 7 
and 8 must therefore overlap one another for providing a 
supporting function of the stacked arrangement; this has 
the result that the wall between the ledges 7, 8, which 
during stacking provides a supporting area 9, must be 



configured to be recessed in the upper direction. This in- 
termediate support area which has a smaller width at the 
upper ledge 7 in comparison to the lower ledge 8, 
presents a problem for the removal of the pot after deep 
drawing from a deep drawing mold positioned external to 
the pot, from which mold the pot is to be pushed out in 
the axial direction. The pushing action requires that the 
newly formed pot is not freely but easily removable by us- 
ing its yielding properties resulting from its material and 
its shape. This is possible only to a limited extent; and in 
this connection sensitivity of the formed pot, not yet com- 
pletely hardened, must be taken into consideration. 
[0020] As illustrated, in particular, in Figs. 1 and 2, the peripheral 

intermediate support area 9 has a special configuration. 
Viewed in the circumferential direction, it is of a rectangu- 
lar wave shape. Fig. 3 shows that the outer contour of the 
lower ledge 8, where it passes into the intermediate sup- 
port area 9, has also a matching wave shape. Viewed in 
cross-section of the plant pot, the wave shape (its ampli- 
tude) decreases from ledge 8 to ledge 7. In this way, the 
conflict between providing an overlap of the ledges 7 and 
8 as large as possible for a reliable and stable stacking, on 
the one hand, and excellent removability from the mold, 



on the other hand, can be solved. The wave shape of the 
intermediate support area 9 softens the cross-sectional 
stiffness of the support rim as caused by a line following a 
smooth continuous shape, which is a circular shape in the 
illustrated case. The wave shape of the support area pro- 
vides a wall enlargement and wall reduction; in particular, 
it provides deflections of the wall from the pressure line, 
assumed to be annular, during removal from the mold. 
For an intermediate support area as wide as possible of 
the stacked pots between the respective ledges 7 and 8, a 
wave shape of the intermediate support area or a wave- 
shaped contour of the ledges (Fig. 3) is advantageous be- 
cause it is the contour that is essential. In this respect, as 
well as with respect to the yielding action of the interme- 
diate support area 9 and of the lower ledge 8 during re- 
moval from the mold, it is however of interest to configure 
the divisions (defined by the wave shape) of the interme- 
diate support area 9 not significantly greater than the di- 
mensions of the intermediate support area 9 so that the 
deformations, caused when pushing out the pot blank 
from the deep drawing mold as well as when being loaded 
during stacking, are introduced on a short path and with 
minimal deformations into the residual pot shape. 



[0021] The stacking situation of two inserted plant pots is illus- 
trated particularly well in the section illustration according 
to Fig. 4. By means of witness line 10 the size of the un- 
dercut is illustrated as a radius difference of the interme- 
diate support area 9 at the exterior between its transition 
into the lower ledge 8 and into the upper ledge 7. The 
size of the undercut 10 shows, on the one hand, the dis- 
placement by which the lower part of the intermediate 
support area 9 and the lower ledge 8 must be pushed in 
when removing the pot from the mold. On the other hand, 
this size 10, when adding the wall thickness of the inter- 
mediate support area 9, indicates the overlap of the 
ledges, for example, with respect to the upper ledge 17 of 
an identical pot in the stack which is available as an an- 
nual support surface. It is also of interest in this connec- 
tion that the pots can be moved as little as possible cen- 
trally relative to one another and do not overlap, for ex- 
ample, in one circumferential area to a greater extent and 
thus slide into one another on the opposite side. Accord- 
ingly, it is usually provided that the pots in the stack have 
little play relative to one another wherein preferably in the 
plane of the upper ledge 7 an annular play 11 (Fig. 4) of 
only 0.1 mm is provided. 



[0022] with the wave shape of the intermediate support area, an 

important problem can be eliminated in the case of deep- 
drawn plant pots, which gain in market share because of a 
series of important advantages with respect to total 
weight, manufacturing costs, or strength in comparison to 
injection-molded plastic pots, which generally with re- 
spect to configuring special shapes, for example, stacking 
shoulders, provide a wider range of possibilities. In regard 
to the wave shape, it is not a certain configuration that is 
important as long as the wave shape of the intermediate 
support area and the corresponding contour of the ledge 
that is to be deformed mainly, provide a sufficient yielding 
action. A vertical profiling is preferred for orienting the 
wave shape, as illustrated in the shown rectangular waves 
with edges extending from the top to the bottom. Yielding 
of the intermediate support area 9 is to be increased only 
in the peripheral direction while the intermediate support 
area 9 is not to be softened with respect to the distance or 
spacing between the ledges 7 and 8. The vertically ex- 
tending lateral displacement surfaces 14, 15 or "facets" of 
the rectangular wave shape or even act as reinforcements. 
These displacement surfaces 14, 15 taper in a wedge- 
shape upwardly so that the ledge 8 has the contour i 1 1 us— 



trated in Fig. 2, but the ledge 7 has expediently an unin- 
terrupted, continuously extending inner edge beneficial 
for handling as well as centering of the pots relative to 
one another. In the present case, the ledge to be de- 
formed is, of course, the lower ledge 8 because the upper 
ledge 7 is at the same time a part of the upper flange rim 
12 with peripherally downwardly bent edge 13; the flange 
rim 12, as a result of the deep drawing process, is not 
only particularly strong with respect to its size and shape 
but also by maintaining the greater wall thickness. It is 
understood that in other cases that the upper ledge 7 can 
also be designed to be yielding or both ledges 7, 8, to- 
gether with the intermediate support area, contribute sig- 
nificantly to the removability from the mold. This would 
be an obvious choice when the ledges provided for stack- 
ing were moved from the upper ledge in the downward 
direction into the pot wall; this is principally possible but 
is usually not desirable in the case of accessing the pots 
by means of an automated stacking tool. 
[0023] while specific embodiments of the invention have been 
shown and described in detail to illustrate the inventive 
principles, it will be understood that the invention may be 
embodied otherwise without departing from such princi- 



